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"Crossing Balloons:" A New Technique for Complex Angioplasty
FRED K. NAKHJAVAN, MD, FACC, JOHN H. WERTHEIMER, MD, FACC,
ANTHONY GOLDMAN, MD
Philadelphia, Pennsylvania
A new technique is described for complex percutaneous
transluminal coronary angioplasty of a lesion at the bi-
furcation of the obtuse marginal branch of the left coro-
nary artery, just distal to a venous bypass graft insertion.
The application of percutaneous transluminal coronary an-
gioplasty to "complex" coronary artery lesions continues
to grow (I). Whereas in the early days of its evolution,
lesions at or near the bifurcation of a major coronary artery
were considered not ideal for angioplasty, the procedure is
now increasingly undertaken, with acknowledgment of the
risk of side branch occlusion (2). This difficulty has been
surmounted by the "kissing balloon" technique introduced
by Gruentzig for coronary angioplasty in 1981 and described
subsequently by Meier (3) in 1984. There have been other
reports (4-6) of variations of the "kissing balloon" tech-
nique involving sequential rather than simultaneous balloon
inflations.
In this communication we report a new technique, the
"crossing balloon" technique, for angioplasty of a complex
lesion of the obtuse marginal branch of the left circumflex
artery distal to an aortocoronary bypass graft insertion.
Case Report
Angiographic studies of a 41 year old man with angina
pectoris, prior left ventricular aneurysmectomy and aorto-
coronary bypass grafting revealed significant left ventricular
dysfunction and patent bypass grafts to the right coronary
artery and the large obtuse marginal branch of the left cir-
cumflex artery. In the obtuse marginal branch, there were
two high grade (95%) stenoses just distal to insertion of
the graft, at a point of bifurcation of the marginal branch
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Two separate angioplasty guide wire and catheter sys-
tems were used and the coronary artery side branch was
protected in a "crossing" manner.
(J Am Coil CardioI1986;8:980-1)
(Fig. 1). Because the vein graft insertion site was exactly
at the bifurcation of the marginal artery, the "distal anasto-
motic lesion" involved both branches.
Technique
Because of the need to "protect" (3) both distal branches,
the kissing balloon technique was attempted through both
femoral arteries and the left coronary artery. However, this
technique was not successful because of inability of both
guide wires to pass at the junction of the vein graft and the
coronary artery. Consequently, the vein graft was selec-
tively cannulated using a 9 FR 4 right coronary guiding
catheter (USCI, USCI Division, C.R. Bard Corporation),
which was introduced through the right femoral artery. The
left coronary artery was catheterized using a 9 FL 4 (USC!)
guiding catheter from the left femoral artery. A very flexible
0.014 inch (.036 em) J wire (USCI) was advanced to each
site and both lesions were successfully crossed (Fig. 2).
Simultaneous dilation (3.0 mm balloon catheter, USCI)
was not performed because of proximity of the two lesions
and concern over rupture of the artery with the balloons in
a crossed position (5). Consequently, sequential dilations
were performed: first transversely (two dilations at 8 bars
and a maximal duration of 30 seconds), then vertically (I
dilation at 8 bars for 30 seconds) and then again transversely
(2 dilations at 8 bars and a maximal duration of 30 seconds).
Successful dilation of both lesions ensued (Fig. 3).
The initial pressure gradient across the transverse lesion
was 60 mm Hg with a 10 mm Hg postangioplasty trans-
stenotic gradient. The transstenotic gradient in the vertical
vessel was 45 mm Hg before angioplasty; however, this
gradient could not be obtained after angioplasty because of
inadvertent migration of the balloon proximally and the
desire to avoid recrossing the dilated lesion. Each prean-
gioplasty stenosis was 95%, as stated; after angioplasty the
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Figure 1. Right anterior oblique view of graft injection before
angioplasty, showing subtotal occlusion of the marginal branch of
the leftcircumflex arteryas it bifurcatesjust distal to graft insertion.
stenosis was eliminated in the horizontal direction and re-
duced to 30% in the vertical direction.
Clinical course. The postangioplasty course was un-
eventful, with the patient managed on the routine postan-
gioplasty protocol of intravenous heparin and nitroglycerin
for 24 hours. He was discharged from the hospital within
3 days taking oral doses of acetyl salicylic acid, 80 mg/day,
dipyridamole, 75 mg three times a day, and diltiazem, 60
mg four times a day.
Discussion
Percutaneous transluminal coronary angioplasty is being
applied to increasingly complex lesions. In this patient the
"kissing balloon" technique was attempted to protect against
branch occlusion but was not successful, and consequently
Figure 2. Right anterior oblique view of crossing guide wires in
place. The "vertical" balloon is inflated across the lesion, while
the "horizontal" balloon (indicated by radiopaque markers) is
proximal to the lesion.
Figure 3. Right anterior oblique view of graft injection after
angioplasty, showing successful dilation of both stenotic lesions.
the "crossing balloon" technique was performed. As op-
posed to the kissing balloon technique, in which simulta-
neous dilation of both vessels is usually performed, in this
technique the dilation was performed sequentially because
of concern that, if inflated simultaneously, the balloons
crossing each other would expand to so large a diameter as
to risk rupture of the vessel, as previously noted by Pink-
erton and Slack (4) and others (5,6) with respect to side by
side balloons. We believe that this concern should be rec-
ognized in future attempts with this technique. Because there
is not much experience regarding restenosis with such le-
sions, the long-term outcome is guarded.
Summary. This report describes the" crossing balloon"
technique for complex angioplasty of two lesions in the
obtuse marginal artery at its point of bifurcation, just distal
to a vein graft insertion. This technique, with sequential
inflations for protection of each branch, should be consid-
ered for similar anatomic complexities.
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